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m m 



xJgm4 T-fe 5 o ^ >^ y >iiSf± 

7)>&5 0 Reavenfi 1988^ s ~ ^ y >f&fctt4££3£<i; LT^< 05?^ 



2 __ 

^ it^^y mbvy v-tyJ KrfoJM, i& hdl^i^t-*- 

; Diabetes, 37, 1595-1607, 1988) „ 

SUSi4'Pfi££<Ei§L (Niskanen, L. et ai. ; Diabetes, 41, 736-741, 

1 0 1993), ^m^ttP^^^^i«<^^ (Yi P' J - eta7 ' : ^ Cet ' 

341, 369-370, 1993) t ^ 0 W&tf&Zo ££bJ^ >T U >ISfttt4^ 

j; oT y77^ s-tfism'mtm+mmm 1 (PAi-ix^fSte^-tn-u 

ifcW^^mig^teT^-ttTc^ (Potter van Loon BJ et ai. ; Me tab. 
din. Exp., 42, 945-954, 1993). ^mmmit^l 6 
15 (Sato, Y. etai. ; Diabetes, 38, 91-96, 1989) £l/> 9 ^^fc^ 

T v^5 3 ttRjsidtt-f^y^ft^t*^ (IDDM) ^^y.^fc 

^ttttEtf! (NIDDM) *Sfc5„ IbDMtt«f*ffi£*K**LT*J 7%, NIDDM 
yyi/t^-H^lft 135 kDaOa-^^^y 95 kDaO 0 ^ 
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T^n^^n^^-if (Protein Tyrosine Kinase : PTK) 

S^Oift'feS IRS (insulin receptor substrate) £r^-n y :/ 
1 0 SKfcU r<D^n^^y^^ IRS-1S: Ash/Grb2^PI-3 tf^fg 

tSit^Wy^ <**LT^S (3?9|H#B6, Goldstein, B. J. ef a y. 
; Receptor, 3, 1-15, 1993, Kanai, F. et al. ; Biochemical and 
1 5 Biophysical Research Communications, 195(2), 762-768, 1993) 0 L?5> 

7°Df^>fDi,^77^-ir' (Protein Tyrosine Phosphatase, 
J^T\ PTP<t#-r5)(7)5?F^fi{$<t /^ifJitLTV&i/\ 

2 0 PTPI - «■*" 5-i^^^(^^c 1988#^Fischer<^Vu- 

15 *= H^*^«KM^PTPT-fc5PTPlBCDite^75^ 
^^^U^KgaW^$tl,T^P>T*)S (Tonks, N. K. 
; J. Biol. Chem. , 263, 6722-6730, 1988, Charbonneau, H. 
al. ; />roc. Aaf7. /I^. S ci. USA, 85, 7182-7186, 1988) Q ^<D 



fcofc 0 CD45^PTPf§tt^ : fi'L-Cl/^^<b WRbfriZZtltc 

(Tonks, N. K. et al. ; Biochemistry, 27, 8695-8701, 1988, 
Charbonneau, H. et al. ; />roc. A'atV. Acad. Sci. USA, 85, 7182- 
7186, 1988) 0 

■$-&:fc5#:* i:Sf LI/MTPflSSft^ftT^S (Streuli, M. et al. ; /. 
£*A Med. , 168, 1523-1530, 1988, Krueger, N. X. a7. ; EMBO J. 

9, 3241-3252, 1990, Trowbridge, I. S. et al. ; Biochim. Bioph 
ys. Acta, 1095, 46-56, 1991), PTPtt, (1) W^mfimn^^Vm 
0 PTP (LCA (6lfcifc#ii6tl£ (Leukocyte Common Antigen) ) -Tfc;fc>*>CD 
45, LARfcfetfKPTPa, 0, 7> 6, ^OT)^ (2) &lJfcllfl ftilSfl 
^•^^fc^^«KMPTP (PTP1B, TC-PTP, PTP-MEG, PTPH1, STEP*5ct 

t/PTPIC) t tC^Cg'J^^So 

JgS§JPTPtf>£-< fi, ^MS^i^o^PTPfglp]^^ (K^W^ l&.fctfK* 
15 ^2, ^l[21(a)*3J:I>'(b)#BS) ^ott^= mffi*-ClC$R#$*L 
T V ^ -5 PTP M f i , II e/Val -H i s-Cy s-Xaa-A 1 a-G 1 y-Xaa-Xaa-Arg-Ser/Thr- 
Gly (ga^'JII-^- : 2) <b i^X-O & -atfia^l (signature motif) 

fr*7 7 9—e K^>r ^p^f£#£*vc^5= ptpibcd^ 

^-(ci-SSJBE/^b, ~<73^mPTP#T-*®^£&S^£^J&LT# 

20 far* i/iim^<nmzi£mLV^mt(D&&^mm5-^r\,^ 

~ktf&b1>*\z£tltz (Barford, D. et al. ; Science, 263, 1397- 
1404, I994) a £/c, PTPlB^^fSt^^'il^^l^i-fi-t^^^^^ 

2 5 tirc= £<bt^ MIEsignature raotif0^3Sffitt3S^.(wtJ(t5l:Stt»*. 

&gM%kfrbW bfrlzZtlX^^Z (Streuli, M. et al. ; EMBO J. , 9, 



2399-2407, 1990) o Ztlb<D Z.t frb , h* * > l<D&ft ZtvtzCysfc 

5 (PTP) T-fc5CD450^^7r ^ — if K^-O^^n— ^ 

7'Df^yfP>>^777^-m5 (Streuli M. <?f a7. ;j r 
£>a /Ifed , 168, 1553-1562, 1988) „ ate5tffaJ$.7f t (Dj®l&\Z.9fcg i W)\z.$&, 
3ILT^3'(att:#LT, LARfilfiL^^^WiNBfla, #KJiflK^tejj&fc £■ 
10 ©^^y>gSM(MLT^5 (Goldstein B. J. ; Receptor,. 
3, 1-15, 1993) 0 #< (D^fcmPTPiDtpX'LARnZfDmmK K*>f V 

IgtlK^^Vi^^^n^^^^in^K^^^^^^^ 150 kDa<7>^TO 
^^ a = yHi, «UTii^*J«tTJ« v 20(Z)^7 77^- — tf > 

1 5 Sr^o«rt 85 kDatf) P-iJ-^a.^ 5, h (f£?iJ#-£§- : 1 

£#oTl/>5 (Jgl[gI#B5) (Streuli M. et a7. ; EMBO J. , 11, 897- 
907, 1992) 0 

2 0 — &xmLtzwmmxte-~-u y*?* ^^m-mmm^L (Yang, - 

T. et al. ; 27th Annual Meeting of the Society for Neuroscience, 
New Orleans, Louisiana, USA, October 25-30, 1997, Society for 
Neuroscience Abstracts, 23, 1-2, 1997) % LARr£t±?)«J(C J; K> T V 
^nf^y B«M»t5r^ (Phung, T. L et al. ; 
2 5 Biochemical and Biophysical Research Communications, 237(2), 367 

-371, 1997), Lwnmm^m^z^t^£vmmm&i$(D=iy 
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#'$I^g£/^M / >1~<5 (Yeo, T. T. et ai. ; /. Neurosci. Res., 47(3), 
348-360, 1997)n£dS$ft#<**lT^3o r <£> «fc 3 Id . LARflfc3lf£f*]T*«* 

§ (Hashimoto, N. et al. ; J. Biol. Chem. , 267(20), 13811-13814, 
1992) «, 

1995¥, rifroWfiUl^^T LARcD^C3~>>t}-s^7t^— t?'^ 

t<D&&lMrit>fy>1Z. (Ahmad, F. ai. ; /. Clin. Invest. , 95 (6) , 
2806-2812, 1995) 0 LAR^W U ^S^f* ^ ^^^^^ ^"^^ 

(Mooney, R. A. ^ a7. ; 
Biochemical and Biophysical Research Communications, 235(3), 709 

1 5 -712, 1997, Orr, S. R. et al ; Biochemical Society Transactions, 

25(3), 452S, 1997, Ahmad, F. et al. ; /. Clin. Investigation, 
100(2), 449-458, 1997, Ahmad, F. et al. ; J. Biol. Chem. ,272(1) 
448-457, 1997, Norris, K. et al. ; Febs Letters, 415(3), 243- 
248, 1997, Li, P. M. et al. ; Cellular Signalling, 8(7), 467- 

2 0 473, 1996) 0 ^LT, r ^b^tf^(c£^# , iftifiAhmad. F. h^V^ 

-^ItLAR^it/PTPlB^^ ^Jgt/ttt^f&^^-^y h£ LT«J 

•Cfe5i:^§Ltl/^ (Ahmad, F. et al. ; Metabolism, Clinical 
and Experimental, 46(10), 1140-1145, 1997) s 

m^*-C'^LAR^J:t/CD45^^PTP^^-r5W^ct fcHI&rtttHSteii 
2 5 ^(^^TPTP^PTKt*^LT^-rfi^^^f«l^moT^6r<!r7)^^ 



Mffifrb^foZ ~ kfrWbfr{Z£tlfz (Streuli, M. et al. ; £M0 y. , 
11, 3, 897-907, 1992) Q LfrLKfcb. # < LAR©i»^ 

fi, CD45c^^Kii^iig!c75^^^ 7 T ^— tf K^^f > 1 <?3— S&JC^S 1967 
5 /0II©^7f h'Z&imk LTmmZtltzm* (Transduction 
Laboratories?!®*) *5 .fcVPTP a (Difr* 7 7 ^ —if -< > 1 (2607 5 
y^^S) iC^fi~5^7L{$: (Transduction LaboratoriesfcfcK) ftftlhthX 

ri^TWi^W-CfcSo ^ (C, eD45(^^mt4 -T , LAR^IQ] 



1 0 



1 5 



2 0 



2 5 
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PTP f i^te £ ^ L & ^£ ^ ^ ^ = 

gnu: .tors snte^y * n— t-yuta^^^-rs^^^y 

#(Ccto-C 1 9 9 8^5^7 0|I0*M^<tt'^lTI 1 #3 



LAR*3 J: O?/* ttLAR|«#^ & l£Bt U Mf £ *lfcLAR*5 «fc l>*/£ tz. \% 
^rfe(C*5^T, LAR*3«tt^/*^ttLARS5t5^S:*«6-r5fe*{^ ffufS 
1 0 /*fett^S«tP$^ig {iffi ^p )ih/5o -f&fc>^ mjfSftte£ij£-£$-fr 

tzummmm^mm^^txmm clar/lar**^) -#cra<z>4# 

SW^ffiSf^ffiSr^U &^Tm#&Sfcj£Lfc&, f£^$;h,fcLAR/ 
15 (,\ 

*:|gP^^'j£0#m<C*5^T, $P±<^fcLf*^ffl^TLAR*Dj:t>'/*7 t c{iL 

AREia m^^mm-r s xm^tp, lar& t>*/£ t^lar* asa-^ 

±iELARfc«tUf/*fefiLARS3f5^W®f4^^*r5fe*<?5^}fe{it5ft. 

2 0 — -s-mmtCv- -gf ts^^^ $ &ft&m-z-£-z 77^7 ^-^ n-^ h - - 

Sfc, fc(c£|g|$;h,3<Z>f;3\ LAR:fcJ-t//*fcktLARfc3fe# 



<< ^^-atfKfrK-t L< li^y^T 3 ^ KSrSSffl'-TS fc<aTifc3 3 
5 (b)T*&5 = 

H2HH2, LAR C/Sb4>* x ) ^ls±Z7'f—<D&£Mk&=' F7>^7 

io £ &=« h7^7i^ h L^cos*Bna^*5tts. v ^gut-SUV ^mt& 

15 =r h7V77x^ h LfcC0SHDfla«-^lt5^n2^vy V^b^r^i"^ ^ ; 

^6Hf±, ^mm^m^uKD^m^^-r, sDs-^yr^ y^r^ 

2 0 ny hCO^KT'fcSo 
2 5 K£'imiliUIlT'&5 0 
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ft-? , LAR (C J; 5 ^ > ^ y >co ^^-yWEitSil^ ^ ^7-XA^P| b^J^ 
-T3 LARCOPTP KpW ^tt^tt^^JC^-r-S^^^ 

a. LAR, 33 y VUirT-"^— CQ|gE^<^ ^ — 

LAR^il^^^-i: LT, (a)LAR WT : t LARdfi^J^ : 3) 

„ (b)LAR C/S : LAR-PTP Kp* V 10^4" ^JbS^^f^ y (gS?iJ# 
^ : 3 COT ? ymmi522m Sd^lJ#^- : 3^^ K&4983& 

coG&rC(c«&-f 5r £K«fc 9 -try ^«&L7c*>co , /^W:(c) 
LAR DC/S : LAR C/SfC&tfS'^^B^T. $ <b {'LAR-PTP Kp< V 2(7) 
v^tMV (IE£iJ#^§- : 3 COT $ /8feHl813&) Id^iJS^- : 3©? 

C0C03fI (Jg 1 m (b) #Rg) pMT^g^-<^ ^ — (clI^iAAyfd'tjCO 
(Streuli M. et al. , EMBO J. , 11, 897-907, 1992£S ctl/Streuli M. 
et al. , EMBO J. , 9, 2399-2407, 19902r#BS ; /n- K^C^[S^^, 

.— _y_^-U^r^ .=(©.^g.^.^_^— ( a -)- IR - WT _._ gf ^_.__ 

&J;l/(b)IR K1018M : If ^McO-f >^ y > Is-t^? -<DAW&&MiiL(D, 
m 10 18{£ CO y > % * >(C LT ^ n ~> > ^ ^— if ©ft £ 

^-tirfc-i' >^ y >Uir^^-^^§Jco2fimco cDNA^r, SRa^o^E--^ 
— <^Ttffc(-£fi<^j^7t*'kCO (Kanai F. et al. , Biochemical and 
Biophysical Research Communications, 195, 762-768, 1993£r#B8 ; 
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b . C0S-7;TO^<P h7^7i^V3y 
COS-TITO^ 1. 0 X 10 6 m$lWL/8 mL/90 <t> T' J V 1 £ 0 ^ 10% 

^j^m-^p rpmi 1640^^ (ufcmmw^mt) (ctsaux i6b#f b i 

t&*£fTo£:f£, LAR C/Si: IR WT^Ig*!/^^-^ DEAE-^'* * 
?££rffl^T COS-75M(C=i v-3 ^Lfc, JB^/cLAR C/Sti, 

(Streuli M. ai., EMBO J. , 9, 2399-2407, 1990) ^(DXtbZo 
FCS RPMI 1640 (^^ 5:^0.3 g*3 XXlZI-^'f ~> 

vo. i g &^tf, rpmi i64otg^ (BT^mm^^rt) 10.2 g /u 10% 

NaHCXb "CpH 7.4(^P^) 4 ml {C, 40 u 1 <D 10 mM ^ o n * ^£;U0;tfc = 
~(7>?gfi£ 2 ml LAR * -5 M g*3 XXf IR ^m^^^-l^g 

^r^P^L, mytDfeifc 2 ml l^m6/xl CD100 mg/mr DEAE-T^^ 

s<??—fe<fe 3.75 ml 1.0X10 6 m&$k/8 ml/ ,J r 4 V^*- £&5cfc 

9tCf§«U 37 °C, 5%C0 2 ^ V^r^-<— ^— rtT- 16 B^Pfliftit* LT*3 

i,^c C0S-7^{^P^7c Q Sflt&*i:l3]^^-C-4 B#^t&*Lfcf£Cio 

% DMS0?$^T- 2 «It, PBS (137 mM NaCU 2.7 mM KCK 4.3 mM 
Na 2 HP0<-12H 2 0, 1.4 mM KH 2 P0<) X'lfcmk. 10% FCS ^r^TTS RPMI 
1640 &8 ml 37 °C, 5% C0 2 \Z.W& bfcW >^ a^-^ — fiT? 

48B#f H 1t§*L7t 0 

l^^;7^ -> 3 >^Tft^C0S-7^^?rlfiLm«^PRPMI 1640 

^^T'i6B#^^«L, 10- 7 m^v^!j> (±it^x.M&m) x-izmm. 

-Ttefrh, 0, K 5, I5*5«tl>* 30^r B ^»^tTo/-r 3 fi. L 05>Wir 
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ti, 4 1/7. y ^jflyafcfcfTofcds, 7k±id^B L, 37 : ct-t k 

%^1-^TSSl/^tK iH^JC PBS w/Inh. (^n 7 r i? 

>t t^— ^PBS : 1 mM ^v^A|g^h h y 5 mM 7yfl;t h y 

5 mM t"P y V y ? A % 5 mM EDTA • 2Na, 137 mM Nad, 

2.7 mM KC1, 4. 3 mM Na 2 HP0< • 12H20, 1.4 mM KHsPOj £5 ml m±tc a 
PBS w/Inh. T«^^j5fe#LT/5^^?reS?ir^*L, 
x y 7 7- (1% Nonidet P-40 % 150 mM NaCl, 50 mM Tris-HCl 
(pH7. 4), 5 mM EDTA, 10 mM 3 — K7t^ ^ K, 10 nMZ? yik^.h y $ 
10 mM t°n y h y 0.4 mM /^t^^Ait h y r>^ % 

0.1 mM lfe{b7i=yUT/U'» % 1 DM.^yXT'^S?^ 1 mM 7y{b7i 

Mfrfz a Z.<DftUfeMmt&& 1.5 ml^a.— T'JC^L 4 °CT 30 ^frSJ^ ^ 

f£<«/*£l2,000 rpnu 4 KIT 10 #|SJi3^#l4£ LT ft btlfe±fff £r % 

c. TlH^fcKBJSWiiol:, LAR E-tf-^^y h^{$ (7.5 
j*gtf>ll. 1A£7. 5 / ig(D753.Ak(Dm i &to (StreuliM. etaV., EMBO J. , 
4 1, -^-907-, -1-992^ 

•¥) ^rffl^Tc^W^rfTo/co iffjfe«!^?^ 1 ml {C** LT* y * 
£LTM0PC21 (^^^IgGl/c : Sigma*±®!) ^15 M g^^, 4 C CT1 H#fHJ 
-f >3^--<— y-bind (GammaBind Plus Sepharose : Pharmacia 

Biotechtfc®{) 20//l^Q^ N $blC4°CT' 1 

r £-{C«fc v )mW.ti5L%ft^tz 0 4 °C V 12,000 rpmKTlO 'M^M-bftm.^ft 
V\ ±flf 950 lil&flJro.^-yfd&Lfco fitLAR E-y-^-y Kftfls: 
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£l5Mg ii, 4 c CT'l B#RIH V^^- 7 "bind &20azUJP*. 

4 e CT"l HSffi'C ^^r^-<- hLfc 0 . 12,000 rpnu 4^X10 # 
' F.lit^gi^ StScSr 1 ml W^^J-t^, PBS w/Inh.T'l 03 
gfcfrU 20/zl (DSDS-^^^w^^^r-i-^t/cc rn^MfTk^-c 

±f£&f££ 7. 5% SDS-^ yr^UA'T? K^Srffl^TSa»!(l t/c 
&s h-7>-^7 7-^B^ffl^"t400 mA-e4 B*RS1 = hn-fc/Ha— *|g| 
(Schleicher & Schuell) (dfc^LfCo r<7>l|f|&3% ^v-mitT^T^ 

io >^fl$^(c*5v^r^a-c 30 ftmu±.-(^*~'<-virz>^t\z.± v )7 

oj/^y^tTofc, ?E#fitf> TBS-T (Tween 20^^TBS : 10 mM Tris- 
HC1 ( P H7.4K 150 mM NaCK 0. 1% Tween 20) T'10 #f,SL 2 13 & -Life" 
#f£, TBS-T X*50,000miZfitm^tlViV V&ffc^n v^gtfls (4G10, 
UBItt) , taLAR ttzf^-y ym&tt\%&4 ~ 
1 5 tfif*: (UBItk) Mx.. ^rB.J-*3V>-Cl H#RHig&L*: s TBS-T"C 

^^'^y—^ifflffififc-rV* IgG : Santa Cruz Biotechnology^^) 1.5 
ml &-£t?TBS-Trgf{£&15 ml Mx.. ^(C^Tl mmWMLLt^ %9f 
m<D TBS-T -C5 #|KK 3 @^±*fc#f£> *)t«^ir y h (ft ##6311381 

f. 

r^J;)!:, LAR C/SirlR WTSrC0S-7#wa&(ci =1 F7y^7x^->3>L, 



*fc v J5t LAR E-I^^^s' hfitfls: (H2HIB) % $n>C>;* y is u± y 
5 * — flglfitft: (812 00 ^.kt/fity ^ifefb^OVfet^ (3?2[HA) 

ftw&s* (i) 

&KVLAR WT\ LAR C/S*S «fc VLAR DC/S<t IR WT&ffl ^TlB^iC C0S- 

LAR WT^r^i h7>^7i^yg > Lfe t<75fi LAR C/S^LAR DC/S£=t K 
A#BS) 0 

20 r^-SfcJCfcl^T LAR (I3@C) -W^* y ^Hr:7"* — 

(i3iD) (D^ma, ^ti^ftLo v?^*? Hc&^-m 

l^-T'fcofcr^J:!), LAR WTfi-f y vu-ir^^ — j3i^85 kDa 
fit LAR bfamz£5&&fct%fy)&tt'(lsxV>l' 

2 5 t7 , ^-eifit^^y7'oyT-ry/Lfct;6, lar dc/s^ h 

7>^7x^i/ 3 y Lfc-fc^Tf* LAR WT^> LAR C/S£=i h^V^i^y* 



ib^-il^o/i (|3iB) „ 

^<D'&mZ, LAR WT^ LAR C/SJdft^T, LAR DC/S ^ ^ ^. U > U-fc 
y^_-C0^^^i|V^<t^^-r^<^T'fc5o LAR C/S£ LAR DC/Stf>il^ 
5 fi, i£*7T9— fc? V 2(D1813#@COT 5: /St^^T'feSr £ 

10 mWiM3] ft^<Z>LARicJ;5-f y ^Hz^* — (D^vi/^MiV vg£ 
■itn&tt (2) 

$ >f y ^uirT 3 ^— (D^nv'Vj&y Vg^b^LARJc^-^Lfc 

15 »Sb^, #cy ;/@£lt^n~>>ftft:-TM^/:7"n 5/^^ y^ffofco ^ 
tf^m. LAR WT£#AL/t^?5<7)^ V > Hr^-c^u 

j&y >mttm^iz.%%-fr btiti (^4mmm) = 

[H!^0ij4] LAR C/S#STT'0^ y ^Uir^^— <7}^n - /yij >g£ 

2 o ^b^^rt 

vi/ls*1--1zfe\±^£Zi><DX'&Zfr&Wbf)^-fZ>fcZ>, LAR C/S<!; 
IR WT^/ctt^ V* y V u-irT'^— (D^-d i/i/^-i-— -tfffitter^^^-tt/c 
IR K1018M (IR MT) £r C0S-7^ffliJ^iCl =i h7^7x^->3>Lf: 0 5:9fe1 
2 5 y >j«£fTofcf£, in LAR E-V?^-- y htt.fcV$Ll%tt.feL. 
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^(D&Mk. IR WTir =1 VJ^*? i/ais L/ci^coT'fi^ V* y 
W^X >^.y ^U-feT 9 ^— /3^*3«fctJ { 85 kDagSKO^nv^ y > 
S^/i^lS^^nrc^, IR K1018M£= h =7^7^-7 is a ^Lfc^^T'fi 

{£>f y > Uir zf^—^-ti if tf5 85 kDaSSK^^n y 

?£oT, rc^> 85 kDaSSKfi, ^ y y Ut7^-^^bt^5 
rt^ftE$^fc LAR<£> p-y-^jx^j, hT*fc3*Tfi!t4riS%x.e>*Lfc 0 

a. ^J^cPgjjK 

itmmt Lt, ^/U^^-^-^-S- h7 ^^-7^=7— if-LARSfc-a-gfiK 

(gst-lar) ^rffli^r^ir L/c a lar ?-+y rf =l.=l y h (D mmmn&U 

ft<D&*i: ^mmwm-r^xi.c^fz.^ 607 t ;m ^n^-r^cDm 

(Bfi*i|##- : 1 . 3467j&££f) 3rpGEX-2T * — (Pharmacia 
BiotechfrffiD £)BamHI/EcoRIlM h l^m^^/wtdm^^^ * — SrJB V , 
1%mz.j£\, v Et col i^ AD2Q2-£-^g-$5i&-b-7t„ -i^-fllM - LB- -(-Amp-+) ~ 

*^±#±t!i (T# — 7. 5 gSr^tpf*^<7?LB (Amp. +) tfriffi) T— Hfeig* L 
fcf£, ->y^=>D ~-£LB (Amp. +) igitii ( h y 7° h V10 g/L, 

5 g/U NaCl 5 g/L, 5 N NaOH 0.2 ml/U 7yt : yi) 50 
/ig/ml^^T) 50 ml (CjgflU $ — tIJ&tg-*L/c 0 nn*LB(Amp. 
+) J#tfl 500 mlKtgfltU 37 Q C T' 600 nm {C*5ttS®5t^s*«I 1.0 M 
&<5£T'tgHU 1 M IPTG Wy^D^jS-DH-f^?^ 



1 0 



1 5 



2 0 



2 5 



*>h% ^mmumtm) 50//1 zm*.. 25°c 

mmmt 3,000 r P m, 4°c -cis #raa.k#«u itmLtzmfr* netn 

(0.5 % Nonidet P-40 , 1 mM EDTA, 20 mM Tris-HCl pH 8.0, 100 mM 

NaCl) 50 ml KlK»$*fco 1 #W 1 # 

m<D$m% 2 @j£^i£U 14,000 rpm, 4°C T'20 ^is<k#P§ LTii 

«&&fco :<D^IIili?i io mi ^^^yt77D-^c- 

X«JM (Glutathione Sepharose 4B (Pharmacia BiotechtfcSl) & 

NETN-c3@i5fe^L, sovomHmmmtLxmm) & 100 /n an*., 

T? 30 ^y^f^-hUfco #5,^^83^^3,000 rpnu 4°C X'5 

^ — X^ NET NT? 2 HI. PBST? 1 [si ifefr U SDS sainple/<y77- 

(125 mM Tris-HCl P H 6.8. 0. 1% H » 5% 

^l^x^ £100 fil flPX., «7K^T'10 tffStfp&LT: 

GST-LAR»*SeK«r*W^^- V-Xtm^mMm*. Centricon- 
10 (7 5nytti) l-^U 3,000 rpnu 45^K, 4 ; C T'iS'kM L/c 0 
©SffkSriW^ b-Cl ml ODPBSSrJJR*., ^fcfct/ 3,000 rpm, 45#RJk 

Wfcffc&WKLfc, GST-LAR»^fieK«r**U^'^WE*J!i**»i« 

i£f£L/ct-X£ NETNT-20, PBST'3[l]j5fe# Lfc s &^T? GSH *giU'<* 
(20 mM IM Tris-HCK P H 9. 6) fclOO/z UP** I 

0»Biflt6<l«*Lt GST-LAR«r*W*-frfc a 3,000 rpnu 4*C T?5£r 
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6mB<DM& Balb/c 8 GEK*f U V * ? V (2, 6, 10, 14-^ h 

y^f^^f*^ Sigma1±M)£ 0.5 ml/EE -cjjg||£rt Lfc a 2 
5 Mm®.. IirtMffltn:«^7n^ y h^7^aA> h (GIBCOfct 
m) t 1 : 1 T*!?QU«i-xVl^3 WbLfct^^r, GST-LARS^g&lf rtS 

<Dl : 1 Mtf^GST-LAR tf5#j 30-70 g/EE £ & 5 «t 9 tEM V ■ % j|g{|$ 

ffcfffi £ EL I SA& i 9 ffl 7£ L fc„ 
c . ELISA 

^fllRrt^ffl^ir^CO^&TPfiiLfe GST-LAR *3«fctJ< GSTCO^O) 

15 PBS T* 0.5 M g / ml CiiL, 50 v.\/*7^A,X~ ELISA^U- h 

(Falcon 3911 MicroTest • TM Flexible Assay Plate) fClH#fH!9g3f £ 
"ttfco ifcftms< <y 7 t — (0. 05% Tween20 PBS) T* 5 [H]tffcr$-f£, 

5%;^i^/t^ (2.5 gO^^rA^^^^ 50 ml CO PBS {C^¥LTSB 

2 0 (0.25% BSA PBS) T'16, OOOteK**? U 50 

1000 fcftm HRPSSSfit-^^^IgGfet^^rSO /i 1/ -7 ^/U-f o^jflx. 
1 B^ffi^*^— h Lfc 0 W^5/7 7 -t 4 0, PBS T 1 HI gfc 

mk, o^w^ (fri3fcfcEmiigf±M) zt^^mmmm 

2 5 (5.6325 g * ^ ;fcfn#>, 18.35 g Na2HP0,-12H 2 0«rM^7k(Cf^iii? 

U 500 ml^LTlTO (C 1 mg /ml<73jft^T?§/l¥$-frfcfiJC^fK* 50 
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n \/VaLj\>bteZ ± ilztofL* 30 #fSlEJfc£lttl&. 50 Ml <o 10% 
H 2 S0< Zl)\lz_fcfc&&StLtz 0 50 Ml 96^^^^ 

U— h tt££-<-^7^ hf±M) i^LT450 nm cOP^^^gij^ Lfe = 

±|£ELISA<7>^ J: !9GST-LAR^^-r5,tn:fM(D±#^SS^ ibHfc-^ £ 

fcBfl&jSfcB^fctfXPparent celltt, Vftul- 20 m g / ml(Z) S-T*f7'T 

h7^7*7-^ (HGPRT)^«^T*&5 ~ <t£?«SLfeBalb/c * * 

fc^aici — ^&B)]£1* NS1 ^fflV^/Co NSUtt 2 X10 7 SBflS^ci: JI*«H 
J& 1 X10 s mf&'$tiZ.ttl>. ClonaCell - HY Hybridoma 

Cloning Kit ( StemCell Technologies Inc. ) £rfflV ^Xffil&M'n , HAT 

M^^ffl^tlWlfi^^feT'P^LfeGST, GST-LAR*fcli GST-CD45 

(Fumkawa, T. et al. ; />roc. Natl. Acad. Sci. USA, 91,10928- 
10932,1994)) fif ». 5 m g/ml?rg^ U- h (Cf, W 

fc 0 r.WELISAjfe{C*3.^T, GST*fcliGST-CD45^^^$-fr^^^yK-(i 
&?£,KJ£&^$-f , GST-LAR^*t-^$-frfO ^^(^{^^fS^I - ^ 

10% * ->JI&J£lfb.flf (GIBC0tt»i)S:^W-t-SRPMI 1640 

~<D£?\^ HAimVi^tltl^^yV b'—*<D&&±.11t& ELISAj&^J: 



Z<D'^-?]) K— ^*fflHaYUHd:, 1 9 9 8^5^7 0|:0«t|o 

-€:<Z)Sf6#^-»±, FERM BP-6343"efcS 0 
5 e . ^/^n — TvUffifeg) ^ ^ fc:° 

±S£d T^^tl/c^ K— -^£fflflSYUl<£>J##±-/H 0.5 ml ^ 4.5 
ml CO TBS-T T*#f?L, %fR?£<7) o % 3 ml ICO VTMouse monoclonal 
antibody isotyping kit (Amersham International pic. M) ^rfflV^T^ 

T4 y?jzf&m^ti,o ^(Dm^z, Wfc(DT^ yp^^n, igG2b*cT-*> 

10 o/c 0 

6 iUfttfrttitt Balb/c -v^-XMatU 0.5 ml / ^(Drf V * $ ^£r/lflj£ 
— 7«YU1^, 2. 5X10 6 ~ 1. 3xl0 7 £fflJ)S3&/0.5 ml / EE 

tt, 1,000 rpnu 4 °C|CT5 ^-fSiil^Bt U Jhfjf t ttmVo t 7c 0 
±?ffi, 37 °C-C-30 ^BUtoSLfc^. 4t;i:HMmLfc ; 12,000 rpm, 
4=C(CT10 ftfflj&fcftffi^ '&<btlfz±m 1.5 ml i^77^^f^- 

2_0 #JLMilrap_Pro te i nG (Pharmacia Biotechfr&n _ -a^JSJ^X.^/- ? Q .— _ . 

^ftfcYUl Lfc«, *#b;ft7t^#:fgf£<D280 nm Jc:*3tt5K3t^S: 

2 5 ?r^6(liC^-ro S& 6 EH£l?l! 3 K\ * n— -tvHftfcYUHi, 

&J50 kDCOHgC^ #]25 kD(Z)Lg(£r£3^ ^150 kD<Z)#^4£^T LT^ 



1 5 



2 0 



2 5 
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nmmi. a^«ti/biaa«L^im^o-c. lar wro*^** 

(Santa Cruz Biotechnology^ 35-Z6) ) KtfLTttMOPC 21*, * 
y^p-^MftfrYUlKatLTte -^*IgG2bK (MOPC 195,CAPPELf±gD 

1 0 S:fflv^ 3 

^,M5iWg«, ^*n-^StttYUU±, LAR P-frT^ 
y HiffiS-TS 85 kDat^^-f— 200 kDa<D«H* 

^ibt^ LAR&h 7^*7 =^^3^*1 C0S-7faJ!&e&*Sfl&ttttii££- 
ne,05»tff (IgGU IgG2b, *fe»±YUl) \ZZV*&imik. LAR E-i^ 

YUlt?fc6Efc»Lfcfc<©«>*^ LAR E -t^=y Mi*Ba-TS150 kDa 
^ z f\sjj^-y-—\Z.1fc%1rZffi 200 kDaOSeK* s ^tiJcF^ 7 ID 

-y hoastti** * ^ 7* vT-A >inz#m*im**>* - 1 &m 
gat 

3 VJdJ:9^ai$ix5^o^v!J^K<k$tL^ 85 kDa<7V<> Kt^ LAR(7) 



t 
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©fiewas lar p-^^vbvhz^mjz, mmmuzmmLfz 

LAR WT^fcfiLAR C/S<!r IR^= h7^7x^-> 3 ^ ^ ^ y ^ 
T-l^r B 1$lJ^L7tCOS-7«^f^^^ LAR E-ify^^5, h&i&T'ft&ti: 
l$Lfc?£, fit LAR E-th^^y htfifotmZWl tcD&^ioX'^ M.S 7' 

5, 85 kDa<7^n^y >|£{b^ h'tf LAR P-y-^n.- y K< t 

-&Ltz (msmmm) „ m^©*^*, LAR^^y yuty^- 

£<b<C, r<7> LAR P-^^ = 3, FOfn-»yy^ tt LAR WT t <7> 

15 =. h7>x7=?fi^hv&mtsti%fr>z1zzi:fabi LAR[iiD£/foy> 

I9 0i.^t«t: 9 c\. ->r y >^ y > nr^*— a^tofg-g- 
2 0 — ^ = - * <a & «3 , mmi^mmmm ti^tz-o* y v^/j^n^ 

-TSo £<Bi&tt{fc$n*:-<>*y >Uir^^-f^ LAR{Cj;oT^Di/> 

>^«='»y^ki-5rt^we^i:^t), royygfws larct) 
sa'j£*uto ^-LTLARfi, >g£ffc^nz ^@ £K y >mtTz> 



2 5 
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(i) mmX4,fo : ^m^nm^^t 

(3) ffE?: 9 8P 0 6 6WO 

(4) flE&tS^fci: ^^ofctfcJM^L^H^jocfcTOiiS^ : 

(5) ffi 9t 0 : 

(6) IB^ifc : 3 

IB?IJ##-: 1 

Sd^'JOft^ : 3467 

mn<Dm -. fern 

Sfi^lJ(7)ffl^ : cDNA 
: t h 

4tm^*-riS-^ : CDS 
#£{£B : 6. . 1826 

Lfc:£ifc : E 

^tSSra-riE^- : domain 
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#?£f£ffi : 213. .953 
<KM»£rft^Lfc#& : S 

ftil^tR^ : fo^^77^ K^W >1 

4#tft£r*i"iE3- : domain 

: 1080. . 1826 
tfMKSrft^Lfc^SS : S 

g£*"J : 

GATCC GGA CTG AAG GAC TCC TTG CTG GCC CAC TCC TCT GAC CCT GTG GAG 
Gly Leu Lys Asp Ser Leu Leu Ala His Ser Ser Asp Pro Val Glu 
1 5 10 15 

ATG CGG AGG CTC AAC TAC CAG ACC CCA GGT ATG CGA GAC CAC CCA CCC 
Met Arg Arg Leu Asn Tyr Gin Thr Pro Gly Met Arg Asp His Pro Pro 

20 25 30 

ATC CCC ATC ACC GAC CTG GCG GAC AAC ATC GAG CGC CTC AAA GCC AAC 
He Pro He Thr Asp Leu Ala Asp Asn lie Glu Arg Leu Lys Ala Asn 

35 40 45 

GAT GGC CTC AAG TTC TCC CAG GAG TAT GAG TCC ATC GAC CCT GGA CAG 
Asp Gly Leu Lys Phe Ser Gin Glu Tyr Glu Ser He Asp Pro Gly Gin 

50 55 60 

CAG TTC ACG TGG.GAG AAT TCA AAC CTG GAG GTG AAC AAG CCC AAG AAC 
Gin Phe Thr Trp Glu Asn Ser Asn Leu Glu Val Asn Lys Pro Lys Asn 
65 70 75 
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CGC TAT GCG AAT GTC ATC GCC TAC GAC CAC TCT CGA GTC ATC CTT ACC 290 
Arg Tyr Ala Asn Val lie Ala Tyr Asp His Ser Arg Val lie Leu Thr 
80 85 90 95 

TCT ATC GAT GGC GTC CCC GGG AGT GAC TAC ATC AAT GCC AAC TAC ATC 338 
Ser lie Asp Gly Val Pro Gly Ser Asp Tyr He Asn Ala Asn Tyr He 

100 105 110 

GAT GGC TAC CGC AAG CAG AAT GCC TAC ATC GCC ACG CAG GGC CCC CTG 386 
Asp Gly Tyr Arg Lys Gin Asn Ala Tyr He Ala Thr Gin Gly Pro Leu 

115 120 125 

CCC GAG ACC ATG GGC GAT TTC TGG AGA ATG GTG TGG GAA CAG CGC ACG 434 
Pro Glu Thr Met Gly Asp Phe Trp Arg Met Val Trp Glu Gin Arg Thr 

130 135 140 

GCC ACT GTG GTC ATG ATG ACA CGG CTG GAG GAG AAG TCC CGG GTA AAA 482 
Ala Thr Val Val Met Met Thr Arg Leu Glu Glu Lys Ser Arg Val Lys 

145 150 155 

TGT GAT CAG TAC TGG CCA GCC CGT GGC ACC GAG ACC TGT GGC CTT ATT 530 
Cys Asp Gin Tyr Trp Pro Ala Arg Gly Thr Glu Thr Cys Gly Leu lie 
160 165 170 175 

CAG GTG ACC CTG TTG GAC ACA GTG GAG CTG GCC ACA TAC ACT GTG CGC 578 
Gin Val Thr Leu Leu-Asp Thr Val Glu Leu-Ala Thr Tyr Thr Val Arg 

180 185 190 

ACC TTC GCA CTC CAC AAG AGT GGC TCC AGT GAG AAG CGT GAG CTG CGT 626 
Thr Phe Ala Leu His Lys Ser Gly Ser Ser Glu Lys Arg Glu Leu Arg 
195 200 205 



CAG TTT 
Gin Phe 

ACT CCC 
Thr Pro 
225 
GAC GCA 
Asp Ala 
240 

GGC TGC 
Gly- Cys 

AAG ACG 
Lys Thr 

AAC TAC 
Asn Tyr 



CTG CTG 
Leu Leu 
305 
CTG TAT 
Leu Tyr 
320 



CAG TTC 
Gin Phe 
210 

ATC CTG 
He Leu 

GGG CCC 
Gly Pro 

TTC ATC 
Phe lie 

GTG GAC 
Val Asp 
275 
ATG GTG 
Met Val 
290 

GAG GCT 
Glu Ala 



ATG GCC 
Met Ala 

GCC TTC 
Ala Phe 

ATG GTG 
Met Val 
245 
GTG ATT 
Val lie 
260 

ATC TAT 
lie Tyr 

CAG ACG 
Gin Thr 

GCC ACG 
Ala Thr 



GCC CAC 
Ala His 



ATC CAG 
He Gin 
325 



TGG CCA 
Trp Pro 
215 
CTA CGA 
Leu Arg 
230 

GTG CAC 
Val His 

GAT GCC 
Asp Ala 

GGC CAC 
Gly His 

GAG GAC 
Glu Asp 
295 
TGC GGC 
Cys Gly 
310 

AAG CTG 
Lys Leu 
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GAC CAT GGA GTT CCT 
Asp His Gly Val Pro 
220 

AAG GCC TGC 



CGG GTC 
Arg Val 

TGC AGC 
Cys Ser 

ATG' TTG 
Met Leu 
265 
GTG ACC 
Val Thr 
280 

CAG TAC 
Gin Tyr 

CAC ACA 
His Thr 

GGC CAA 
Gly Gin 



Lys Ala Cys 

235 
GCG GGC GTG 
Ala Gly Val 
250 

GAG CGG ATG 
Glu Arg Met 

TGC ATG CGA 
Cys Met Arg 



GTG TTC ATC 
Val Phe lie 
300 

GAG GTG CCT 
Glu Val Pro 

315 
GTG CCT CCA 
Val Pro Pro 
330 



GAG TAC CCA 
Glu Tyr Pro 

AAC CCC CTA 
Asn Pro Leu 

GGC CGC ACC 
Gly Arg Thr 
• 255 

AAG CAC GAG 
Lys His Glu 

270 
TCA CAG AGG 
Ser Gin Arg 
285 

CAT GAG GCG 
His Glu Ala 



674 



GCC CGC AAC 
Ala Arg Asn 

GGG GAG AGT 
Gly Glu Ser 
335 



722 



770 



818 



866 



914 



962 



1010 
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GTG ACC GCC ATG GAG CTC GAG TTC AAG TTG CTG GCC AGC TCC AAG GCC 1058 
Val Thr Ala Met Glu Leu Glu Phe Lys Leu Leu Ala Ser Ser Lys Ala 

340 345 350 

CAC ACG TCC CGC TTC ATC AGC GCC AAC CTG CCC TGC AAC AAG TTC AAG 1 106 
His Thr Ser Arg Phe lie Ser Ala Asn Leu Pro Cys Asn Lys Phe Lys 

355 360 365 

AAC CGG CTG GTG AAC ATC ATG CCC TAC GAA TTG ACC CGT GTG TGT CTG 1154 
Asn Arg Leu Val Asn lie Met Pro Tyr Glu Leu Thr Arg Val Cys Leu 

370 375 380 

CAG CCC ATC CGT GGT GTG GAG GGC TCT GAC TAC ATC AAT GCC AGC TTC 1202 
Gin Pro He Arg Gly Val Glu Gly Ser Asp Tyr lie Asn Ala Ser Phe 

385 390 « 395 

CTG GAT GGT TAT AGA CAG CAG AAG GCC TAC ATA GCT ACA CAG GGG CCT 1250 
Leu Asp Gly Tyr Arg Gin Gin Lys Ala Tyr lie Ala Thr Gin Gly Pro 
400 405 410 415 

CTG GCA GAG AGC ACC GAG GAC TTC TGG CGC ATG CTA TGG GAG CAC AAT 1298 
Leu Ala Glu Ser Thr Glu Asp Phe Trp Arg Met Leu Trp Glu His Asn 

420 425 430 

TCC ACC ATC ATC GTC ATG CTG ACC AAG CTT CGG GAG ATG GGC AGG GAG 1346 

Ser Thr lie He Val Met Leu Thr Lys Leu Arg Glu Met Gly Arg Glu 

435 440 445 

AAA TGC CAC CAG TAC TGG CCA GCA GAG CGC TCT GCT CGC TAC CAG TAC 1394 
Lys Cys His Gin Tyr Trp Pro Ala Glu Arg Ser Ala Arg Tyr Gin Tyr 
450 455 460 
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TTT GTT GTT GAC CCG ATG GCT GAG TAC AAC ATG CCC CAG TAT ATC CTG 1442 
Phe Val Val Asp Pro Met Ala Glu Tyr Asn Met Pro Gin Tyr He Leu 

465 470 475 

CGT GAG TTC AAG GTC ACG GAT GCC CGG GAT GGG CAG TCA AGG ACA ATC 1490 
Arg Glu Phe Lys Val Thr Asp Ala Arg Asp Gly Gin Ser Arg Thr lie 
480 485 490 495 

CGG CAG TTC CAG TTC ACA GAC TGG CCA GAG CAG GGC GTG CCC AAG ACA 1538 
Arg Gin Phe Gin Phe Thr Asp Trp Pro Glu Gin Gly Val Pro Lys Thr 

500 505 510 

GGC GAG GGA TTC ATT GAC TTC ATC GGG CAG GTG CAT AAG ACC AAG GAG 1586 
Gly Glu Gly Phe lie Asp Phe He Gly Gin Val His Lys Thr Lys Glu 

515 520 525 

CAG TTT GGA CAG GAT GGG CCT ATC ACG GTG CAC TGC ACT GCT GGC GTG 1634 
Gin Phe Gly Gin Asp Gly Pro He Thr Val His Cys Ser Ala Gly Val 

530 535 540 

GGC CGC ACC GGG GTG TTC ATC ACT CTG AGC ATC GTC CTG GAG CGC ATG 1682 
Gly Arg Thr Gly Val Phe He Thr Leu Ser He Val Leu Glu Arg Met 

545 550 555 

CGC TAT GAG GGC GTG GTC GAC ATG TTT CAG ACC GTG AAG ACC CTG CGT 1730 
Arg Tyr Glu Gly Val Val Asp Met Phe Gin Thr Val Lys Thr Leu Arg 
560 565 570 575 

ACA CAG CGT CCT GCC ATG GTG CAG ACA GAG GAC CAG TAT CAG CTG TGC 1778 
Thr Gin Arg Pro Ala Met Val Gin Thr Glu Asp Gin Tyr Gin Leu Cys 
580 585 590 
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TAG CGT GCG GCC CTG GAG TAC CTC GGC AGC TTT GAC CAC TAT GCA ACG 1826 
Tyr Arg Ala Ala Leu Glu Tyr Leu Gly Ser Phe Asp His Tyr Ala Thr 

595 600 605 

TAACTACCGC TCCCCTCTCC TCCGCCACCC CCGCCGTGGG GCTCCGGAGG GGACCCAGCT 1886 

CCTCTGAGCC ATACCGACCA TCGTCCAGCC CTCCTACGCA GATGCTGTCA CTGGCAGAGC 1946 

ACAGCCCACG GGGATCACAG CGTTTCAGGA ACGTTGCCAC ACCAATCAGA GAGCCTAGAA 2006 

CATCCCTGGG CAAGTGGATG GCCCAGCAGG CAGGCACTGT GGCCCTTCTG TCCACCAGAC 2066 

CCACCTGGAG CCCGCTTCAA GCTCTCTGTT GCGCTCCCGC ATTTCTCATG CTTCTTCTCA 2126 

TGGGGTGGGG TTGGGGCAAA GCCTCCTTTT TAATACATTA AGTGGGGTAG ACTGAGGGAT -2186 

TTTAGCCTCT TCCCTCTGAT TTTTCCTTTC GCGAATCCGT ATCTGCAGAA TGGGCCACTG 2246 

TAGGGGTTGG GGTTTATTTT GTTTTGTTTT JTTTTTTTTT TTGTATGACT TCTGCTGAAG 2306 

GACAGAACAT TGCCTTCCTC GTGCAGAGCT GGGGCTGCCA GCCTGAGCGG AGGCTCGGCC 2366 

GTGGGCCGGG AGGCAGTGCT GATCCGGCTG CTCCTCCAGC CCTTCAGACG AGATCCTGTT 2426 

TCAGCTAAAT GCAGGGAAAC TCAATGTTTT TTTAAGTTTT GTTTTCCCTT TAAAGCCTTT 2486 

TTTTAGGCCA CATTGACAGT GGTGGGCGGG GAGAAGATAG GGAACACTCA TCCCTGGTCG 2546 

TCTATCCCAG TGTGTGTTTA ACATTCACAG CCCAGAACCA CAGATGTGTC TGGGAGAGCC 2606 

TGGCAAGGCA TTCCTCATCA CCATCGTGTT TGCAAAGGTT AAAACAAAAA CAAAAAACCA 2666 

CAAAAATAAA AAACAAAAAA AACAAAAAAC CCAAAAAAAA AAAAAAAAAG AGTCAGCCCT 2726 

TGGCTTCTGC TTCAAACCCT CAAGAGGGGA AGCAACTCCG TGTGCCTGGG GTTCCCGAGG 2786 

GAGCTGCTGG CTGACCTGGG CCCACAGAGC CTGGCTTTGG TCCCCAGCAT TGCAGTATGG 2846 

TGTGGTGTTT GTAGGCTGTG GGGTCTGGCT GTGTGGCCAA GGTGAATAGC ACAGGTTAGG 2906 

GTGTGTGCCA CACCCCATGC ACCTCAGGGC CAAGCGGGGG CGTGGCTGGC CTTTCAGGTC 2966 

CAGGCCAGTG GGCCTGGTAG CACATGTCTG TCCTCAGAGC AGGGGCCAGA TGATTTTCCT 3026 

CCCTGGTTTG CAGCTGTTTT CAAAGCCCCC GATAATCGCT CTTTTCCACT CCAAGATGCC 3086 

CTCATAAACC AATGTGGCAA GACTACTGGA CTTCTATCAA TGGTACTCTA ATCAGTCCTT 3146 

ATTATCCCAG CTTGCTGAGG GGCAGGGAGA GCGCCTCTTC CTCTGGGCAG CGCTATCTAG 3206 
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ATAGGTAACT GGGGGCGGGG AAGGGTGCAT AGCTGTTTTA GCTGAGGGAC GTGGTGCCGA 3266 

CGTCCCCAAA CCTAGCTAGG CTAAGTCAAG ATCAACATTC CAGGGTTGGT AATGTTGGAT 3326 

GATGAAACAT TCATTTTTAC CTTGTGGATG CTAGTGCTGT AGAGTTCACT GTTGTACACA 3386 

GTCTGTTTTC TATTTGTTAA GAAAAACTAC AGCATCATTG CATAATTCTT GATGGTAATA 3446 

AATTTGAATA ATCAGATTTC T 3467 

%m<Dm : T 5 

h tK n is— : 

ftiL<^tW^ : ^lO&WT 5 /8fcXaa»iSer*fct*Thr-efe5 = 
Xaa His Cys Xaa Ala Gly Xaa Xaa Arg Xaa Gly 1 

mm^ : 3 

@d?IJ<D;S:£ : 7702 
&<D& : 

ffi*lj0>fitgi : cDNA 



m^mm ■. asm. 
#m^^-rte-^ : cds 

#?5Ef4g : 371.. 6064 
Wm^fcltLtzfrm : E 

^m^m-rm^- : S i g peptide 

^£#K : 371. . 418 
4#»Sr*^Lfe^ife : E 

4#}»Sr*-t-IE^- : mat peptide 
?£?£teB : 419. .6061 

Lfc;£ifc : E 

m&\<D!$m : 

1#C»Sr^-t-Sa-§- : domain 
#?3E£nt : 419. . 4120 
$M»£ifc^L S 

id^JcD#m : 

#'(t^i-fe"-^T-dbm^in " 
^ffififi : 4121. . 4192 

ftmzfcitLtzfrm : s 
: mmm k^-t > 

EF»£*-TiE^- : domain 
: 4193. .6061 
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&Wl.&&:7zLtzJjm : S 

CGGGAGCGGC GGGAGCGGTG GCGGCGGCAG AGGCGGCGGC TCCAGCTTCG GCTCCGGCTC 60 
GGGCTCGGGC TCCGGCTCCG GCTCCGGCTC CGGCTCCAGC TCGGGTGGCG GTGGCGGGAG 120 
CGGGACCAGG TGGAGGCGGC GGCGGCAGAG GAGTGGGAGC AGCGGCCCTA GCGGCTTGCG 180 
GGGGGACATG CGGACCGACG GCCCCTGGAT AGGCGGAAGG AGTGGAGGCC CTGGTGCCCG 240 
GCCCTTGGTG CTGAGTATCC AGCAAGAGTG ACCGGGGTGA AGAAGCAAAG ACTCGGTTGA 300 
TTGTCCTGGG CTGTGGCTGG CTGTGGAGCT AGAGCCCTGG ATGGCCCCTG AGCCAGCCCC- 360 
AGGGAGGACG ATG GTG CCC CTT GTG CCT GCA CTG GTG ATG CTT GGT TTG 409 
Met Val Pro Leu Val Pro Ala Leu Val Met Leu Gly Leu 
-15 -10 -5 

GTG GCA GGC GCC CAT GGT GAC AGC AAA CCT GTC TTC ATT AAA GTC CCT 457 
Val Ala Gly Ala His Gly Asp Ser Lys Pro Val Phe He Lys Val Pro 

1 5 10 

GAG GAC CAG ACT GGG CTG TCA GGA GGG GTA GCC TCC TTC GTG TGC CAA 505 
Glu Asp Gin Thr Gly Leu Ser Gly Gly Val Ala Ser Phe Val Cys Gin 

15 20 25 

GCT ACA GGA GAA CCC AAG CCG CGC ATC ACA TGG ATG AAG AAG GGG AAG 553 
Ala Thr Gly Glu Pro Lys Pro Arg He Thr Trp Met Lys Lys Gly Lys 

30 35 40 

AAA GTC AGC TCC CAG CGC TTC GAG GTC ATT GAG TTT GAT GAT GGG GCA 601 
Lys Val Ser Ser Gin Arg Phe Glu Val He Glu Phe Asp Asp Gly Ala 
45 50 55 60 



GGG TCA GTG 
Gly Ser Val 

ATC TAT GAG 
lie Tyr Glu 

GCC AAG CTC 
Ala Lys Leu 
95 

TCC ATC GAC 
Ser He Asp 
110 

GCC ACC ATG 
Ala Thr Met 
125 

TGG TTC AAG 
Trp Phe Lys 

ATC AAG CAG 
He Lys Gin 

TCC GAC CAA 
Ser Asp Gin 
175 



CTT CGG 
Leu Arg 
65 

TGT ACA 
Cys Thr 

80 
TCA GTG 
Ser Val 

ATG GGG 
Met Gly 

CTA TGT 
Leu Cys 



ATC CAG 
lie Gin 

GCT ACT 
Ala Thr 

CTC GAA 
Leu Glu 

CCT CAG 
Pro Gin 
115 
GCC GCA 
Ala Ala 
130 

GAC TTC CTT CCT 
Asp Phe Leu Pro 
145 

CTG CGT TCA GGT 



Leu Arg Ser Gly 
160 

GGC AAG 
Gly Lys 



TAC GAG 
Tyr Glu 
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CCA TTG CGG GTG CAG CGA GAT GAA GCC 
Pro Leu Arg Val Gin Arg Asp Glu Ala 

70 75 
AAC AGC CTG GGT GAG ATC AAC ACT AGT 
Asn Ser Leu Gly Glu lie Asn Thr Ser 

85 90 
GAG GAA CAG CTG CCC CCT GGG TTC CCT 
Glu Glu Gin Leu Pro Pro Gly Phe Pro 
100 105 
CTG AAG GTG GTG GAG AAG GCA CGC ACA 
Leu Lys Val Val Glu Lys Ala Arg Thr 
120 

GGC GGA AAT CCA GAC CCT GAG ATT TCT 
Gly Gly Asn Pro Asp Pro Glu He Ser 
135 140 
GTA GAC CCT GCC ACG AGC AAC GGC CGC 
Val Asp Pro Ala Thr Ser Asn Gly Arg 

150 155 
GCC TTG CAG ATA GAG AGC AGT GAG GAA 
Ala Leu Gin "l.i<TGlu i Ser Ser Glu Glu 

165 170 
TGT GTG GCG ACC AAC TCG GCA GGC ACA 
Cys Val Ala Thr Asn Ser Ala Gly Thr 
180 185 



CGT TAC 
Arg Tyr 
190 
CCT CGT 
Pro Arg 
205 

AGC GTG 
Ser Val 

AAG TGG 
Lys Trp 

GTT GGC 
Val Gly 
255 
TAC ACC 
Tyr Thr 
270 

CAG GTC 
Gin Val 



TCA GCC 
Ser Ala 

TTC TCC 
Phe Ser 

AAC CTG 
Asn Leu 
225 
ATG ATG 
Met Met 
240 

CGC AAC 
Arg Asn 

TGT GTG 
Cys Val 

ACA GTG 
Thr Val 



ACA GAG 
Thr Glu 



ACA ACT 
Thr Thr 
305 



CCT GCG AAC 
Pro Ala Asn 
195 

ATC CCT CCC 
He Pro Pro 
210 

ACA TGC GTG 
Thr Cys Val 

GGG GCC GAG 
Gly Ala Glu 

GTC CTG GAG 
Val Leu Glu 
260 

GCC ATC TCC 
Ala He Ser 

275 
AAA GCT CTT 
Lys Ala Leu 
290 

GCC ACC AGT 
Ala Thr Ser 
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CTG TAT GTG CGA GTG 
Leu Tyr Val Arg Val 
200 
GAG GTG 
Glu Val 



CGC CGC GTG GCT 
Arg Arg Val Ala 



1033 



AGC AGC CAG 
Ser Ser Gin 
215 

GCA GTG GGT 
Ala Val Gly 

230 
GAG CTC ACC 
Glu Leu Thr 
245 

CTC AGC AAT 
Leu Ser Asn 

TCG CTG GGC 
Ser Leu Gly 

CCA AAG CCT 
Pro Lys Pro 
295 

GTC ACC CTC 
Val Thr Leu 
310 



GCA CCC 
Ala Pro 

AAG GAG 
Lys Glu 

GTC GTA 
Val Val 
265 
ATG ATC 
Met He 
280 

CCG ATT 
Pro He 

ACC TGG 
Thr Trp 



ATG CCA 
Met Pro 

ATG CCC 
Met Pro 
235 
GAT GAG 
Asp Glu 
250 

CGC TCT 
Arg Ser 



GGC GGC 
Gly Gly 
220 

TAC GTG 
Tyr Val 

ATG CCA 
Met Pro 

GCC AAC 
Ala Asn 



GAG GCC ACA GCC 
Glu Ala Thr Ala 
285 

GAT CTT GTG GTG 
Asp Leu Val Val 
300 

GAC TCT GGG AAC 
Asp Ser Gly Asn 
315 



1081 



1129 



1177 



1225 



1273 



1321 



1369 
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TCG GAG CCT GTA ACC TAC TAT GGC ATC CAG TAC CGC GCA GCG GGC ACG 1417 
Ser Glu Pro Val Thr Tyr Tyr Gly He Gin Tyr Arg Ala Ala Gly Thr 

320 325 330 

GAG GGC CCC TTT CAG GAG GTG GAT GGT GTG GCC ACC ACC CGC TAC AGC 1465 
Glu Gly Pro Phe Gin Glu Val Asp Gly Val Ala Thr Thr Arg Tyr Ser 

335 340 345 

ATT GGC GGC CTC AGC CCT TTC TCG GAA TAT GCC TTC CGC GTG CTG GCG 1513 
He Gly Gly Leu Ser Pro Phe Ser Glu Tyr Ala Phe Arg Val Leu Ala 
350 355 360 365 - 

GTG AAC AGC ATC GGG CGA GGG CCG CCC AGC GAG GCA GTG CGG GCA CGC 1561 
Val Asn Ser He Gly Arg Gly Pro Pro Ser Glu Ala Val Arg Ala Arg 

370 375 380 

ACG GGA GAA CAG GCG CCC TCC AGC CCA CCG CGC CGC GTG CAG GCA CGC 1609 
Thr Gly Glu Gin Ala Pro Ser Ser Pro Pro Arg Arg Val Gin Ala Arg 

385 390 395 

ATG CTG AGC GCC AGC ACC ATG CTG GTG CAG TGG GAG CCT CCC GAG GAG 1657 
Met Leu Ser Ala Ser Thr Met Leu Val Gin Trp Glu Pro Pro Glu Glu 

400 405 410 

CCC AAC GGC CTG GTG CGG GGA TAC CGC GTC TAC TAT ACT CCG GAC TCC 1705 

Pro Asn Gly Leu Val Arg Gly Tyr Arg Val Tyr Tyr Thr Pro Asp Ser 

415 420 425 

CGC CGC CCC CCG AAC GCC TGG CAC AAG CAC AAC ACC GAC GCG GGG CTC 1753 
Arg Arg Pro Pro Asn Ala Trp His Lys His Asn Thr Asp Ala Gly Leu 
430 435 440 4 45 



CTC ACG ACC GTG 
Leu Thr Thr Val 



GTG CTT 
Val Leu 

CAG GTC 
Gin Val 

GCC GAG 
Ala Glu 
495 
CCT CAG 
Pro Gin 
510 

GAC GAA 
Asp Glu 



GCC TTC 
Ala Phe 
465 
AAG ACG 
Lys Thr 
480 

GTG GAG 
Val Glu 

GAG CGG 
Glu Arg 

GAC CAA 
Asp Gin 



ACA CTA GAG GAC 
Thr Leu Glu Asp 
545 

GCA CGC TCG GAT 
Ala Arg Ser Asp 
560 



GGC AGC 
Gly Ser 
450 

ACC GCC 
Thr Ala 

CAG CAG 
Gin Gin 

TCG GAC 
Ser Asp 

ATC ATC 
He He 
515 
CAG CAC 
Gin His 
530 

CTG AAG 
Leu Lys 



CTG CTG 
Leu Leu 

GTG GGC 
Val Gly 

GGA GTG 
Gly Val 
485 
ACC AGG 
Thr Arg 
500 

ATG TAT 
Met Tyr 

AAG GTC 
Lys Val 



CCT GAC 
Pro Asp 



ATG GGG 
Met Gly 



GTG GGC 
Val Gly 
565 
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CCT GGC 
Pro Gly 
455 
GAT GGC 
Asp Gly 
470 

CCT GCC 
Pro Ala 

ATC CAG 
He Gin 

GAA CTG 
Glu Leu 

ACC TTC 
Thr Phe 
535 
ACA CTC 
Thr Leu 
550 

GTC TTC 
Val Phe 



ATC ACC TAC AGC 
He Thr Tyr Ser 



CCT CCC 
Pro Pro 

CAG CCC 
Gin Pro 

CTC TCG 
Leu Ser 
505 
GTG TAC 
Val Tyr 
520 

GAC CCA 
Asp Pro 



AGC CCC 
Ser Pro 
475 
GCG GAC 
Ala Asp 
490 

TGG CTG 
Trp Leu 

TGG GCG 
Trp Ala 

ACC TCC 
Thr Ser 



CTG CGC 
Leu Arg 
460 

ACC ATC 
Thr He 



1801 



TAC CGC TTC CAG 
Tyr Arg Phe Gin 
555 

ACC CCC ACC ATT 
Thr Pro Thr He 
570 



GCA GAG 
Ala Glu 
525 
TCC TAC 
Ser Tyr 
540 

CTG GCT 
Leu Ala 



1849 



TTC CAG 1897 
Phe Gin 

CTG CCC 1945 
Leu Pro 



1993 



2041 



2089 



GAG GCC 2137 
Glu Ala 
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CGC ACA GCC CAG TCC ACC CCC TCC GCC CCT CCC CAG AAG GTG ATG TGT 2185 
Arg Thr Ala Gin Ser Thr Pro Ser Ala Pro Pro Gin Lys Val Met Cys 

575 580 585 

GTG AGC ATG GGC TCC ACC ACG GTC CGG GTA AGT TGG GTC CCG CCG CCT 2233 
Val Ser Met Gly Ser Thr Thr Val Arg Val Ser Trp Val Pro Pro Pro 
590 595 600 605 

GCC GAC AGC CGC AAC GGC GTT ATC ACC CAG TAC TCC GTG GCC CAC GAG 2281 
Ala Asp Ser Arg Asn Gly Val lie Thr Gin Tyr Ser Val Ala His Glu 

610 615 620 

GCG GTG GAC GGC GAG GAC CGC GGG CGG CAT GTG GTG GAT GGC ATC AGC 2329 
Ala Val Asp Gly Glu Asp Arg Gly Arg His Val Val Asp Gly He Ser 

625 630 635 

CGT GAG CAC TCC AGC TGG GAC CTG GTG GGC CTG GAG AAG TGG ACG GAG 2377 
Arg Glu His Ser Ser Trp Asp Leu Val Gly Leu Glu Lys Trp Thr Glu 

64 0 645 650 

TAC CGG GTG TGG GTG CGG GCA CAC ACA GAC GTG GGC CCC GGC CCC GAG 2425 
Tyr Arg Val Trp Val Arg Ala His Thr Asp Val Gly Pro Gly Pro Glu 

655 660 665 

AGC AGC CCG GTG CTG GTG CGC ACC GAT GAG GAC GTG CCC AGC GGG CCT 2473 
-Ser -Ser- Pro -Val Leu Val Arg "Thr Asp Glu Asp Val Pro Ser Gly Pro 
670 67 5 680 685 

CCG CGG AAG GTG GAG GTG GAG CCA CTG AAC TCC ACT GCT GTG CAT GTC 2521 
Pro Arg Lys Val Glu Val Glu Pro Leu Asn Ser Thr Ala Val His Val 
690 695 700 
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TAC TGG AAG CTG CCT GTC CCC AGC AAG CAG CAT 
Tyr Trp Lys Leu Pro Val Pro Ser Lys Gin His 

705 710 
TAC CAG GTC ACC TAC GTG CGG CTG GAG AAT GGC 
Tyr Gin Val Thr Tyr Val Arg Leu Glu Asn Gly 

720 725 
CCC ATC ATC CAA GAC GTC ATG CTA GCC GAG GCC 
Pro He He Gin Asp Val Met Leu Ala Glu Ala 

735 740 
GAG TCC GAG GAC TAT GAA ACC ACT ATC AGC GGC 
Glu Ser Glu Asp Tyr Glu Thr Thr He Ser Gly 
750 755 760 

ACC TAC TCC GTT ACT GTT GCT GCC TAT ACC ACC 
Thr Tyr Ser Val Thr Val Ala Ala Tyr Thr Thr 

770 775 
CGC AGC AAG CCC AAA ATT GTC ACT ACA ACA GGT 
Arg Ser Lys Pro Lys He Val Thr Thr Thr Gly 

785 790 
CCC ACC ATG ATG ATC AGC ACC ACG GCC ATG AAC 
Pro Thr Met Met lie Ser Thr Thr Ala Met Asn 

800 805 
TGG CAC CCA CCC AAG GAA CTG CCT GGC GAG CTG 
Trp His Pro Pro Lys Glu Leu Pro Gly Glu Leu 
815 820 



GGC 
Gly 

GAG 
Glu 

CAG 
Gin 
745 
CTG 
Leu 

AAG 
Lys 

GCA 
Ala 

ACT 
Thr 

CTG 
Leu 
825 



CAG ATC CGC GGC 
Gin He Arg Gly 
715 

CCC CGT GGA CTC 
Pro Arg Gly Leu 
730 

TGG CGG CCA GAG 
Trp Arg Pro Glu 



2569 



ACC CCG 
Thr Pro 

GGG GAT 
Gly Asp 

GTC CCA 
Val Pro 
795 
GCG CTG 
Ala Leu 
810 

GGC TAC 
Gly Tyr 



GAG ACC 
Glu Thr 
765 
GGT GCC 
Gly Ala 
780 

GGC CGG 
Gly Arg 



2617 



266= 



2713 



2761 



2809 



CTC CAG 2857 
Leu Gin 

CGG CTG 2905 
Arg Leu 
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CAG TAC TGC CGG GCC GAC GAG GCG CGG CCC AAC ACC ATA GAT TTC GGC 2953 

Gin Tyr Cys Arg Ala Asp Glu Ala Arg Pro Asn Thr lie Asp Phe Gly 

830 835 840 845 

AAG GAT GAC CAG CAC TTC ACA GTC ACC GGC CTG CAC AAG GGG ACC ACC 3001 

Lys Asp Asp Gin His Phe Thr Val Thr Gly Leu His Lys Gly Thr Thr 

850 855 860 

TAC ATC TTC CGG CTT GCT GCC AAG AAC CGG GCT GGC TTG GGT GAG GAG 3049 
Tyr lie Phe Arg Leu Ala Ala Lys Asn Arg Ala Gly Leu Gly Glu Glu 

865 870 875 

TTC GAG AAG GAG ATC AGG ACC CCC GAG GAC CTG CCC AGC GGC TTC CCC 3097 
Phe Glu Lys Glu lie Arg Thr Pro Glu Asp Leu Pro Ser Gly Phe Pro 

880 885 890 

CAA AAC CTG CAT GTG ACA GGA CTG ACC ACG TCT ACC ACA GAA CTG GCC 3145 
Gin Asn Leu His Val Thr Gly Leu Thr Thr Ser Thr Thr Glu Leu Ala 

895 900 905 

TGG GAC CCG CCA GTG CTG GCG GAG AGG AAC GGG CGC ATC ATC AGC TAC 3193 
Trp Asp Pro Pro Val Leu Ala Glu Arg Asn Gly Arg He He Ser Tyr 
910 915 920 925 

ACC GTG GTG TTC CGA GAC ATC AAC AGC CAA CAG GAG CTG CAG AAC ATC 3241 

-.- Thr Val Val Phe Arg Asp. lie Asn Ser Gin Gin Glu Leu Gin Asn lie - --■ ■ 

930 935 940 

ACG ACA GAC ACC CGC TTT ACC CTT ACT GGC CTC AAG CCA GAC ACC ACT 3289 
Thr Thr Asp Thr Arg Phe Thr Leu Thr Gly Leu Lys Pro Asp Thr Thr 
945 950 955 



42 

TAC GAC ATC AAG GTC CGC GCA TGG ACC AGC AAA GGC TCT GGC CCA CTC 3337 

Tyr Asp He Lys Val Arg Ala Trp Thr Ser Lys Gly Ser Gly Pro Leu 

960 965 970 

AGC CCC AGC ATC CAG TCC CGG ACC ATG CCG GTG GAG CAA GTG TTT GCC 3385 

Ser Pro Ser He Gin Ser Arg Thr Met Pro Val Glu Gin Val Phe Ala 

975 980 985 

AAG AAC TTC CGG GTG GCG GCT GCA ATG AAG ACG TCT GTG CTG CTC AGC 3433 

Lys Asn Phe Arg Val Ala Ala Ala Met Lys Thr Ser Val Leu Leu Ser 
990 995 1000 1005 - 

TGG GAG GTT CCC GAC TCC TAT AAG TCA GCT GTG CCC TTT AAG ATT CTG 3481 

Trp Glu Val Pro Asp Ser Tyr Lys Ser Ala Val Pro Phe Lys He Leu 

1010 1015 1020 

TAC AAT GGG CAG ACT GTG GAG GTG GAC GGG CAC TCG ATG CGG AAG CTG 3529 

Tyr Asn Gly Gin Ser Val Glu Val Asp Gly His Ser Met Arg Lys Leu 

1025 1030 1035 

ATC GCA GAC CTG CAG CCC AAC ACA GAG TAC TCG TTT GTG CTG ATG AAC 3577 

lie Ala Asp Leu Gin Pro Asn Thr Glu Tyr Ser Phe Val Leu Met Asn 

1040 1045 1050 

CGT GGC AGC AGC GCA GGG GGC CTG CAG CAC CTG GTG TCC ATC CGC ACA 3625 

Arg Gly Ser Ser Ala Gly Gly Leu Gin His Leu Val Ser He Arg Thr 

1055 1060 1065 

GCC CCC GAC CTC CTG CCT CAC AAG CCG CTG CCT GCC TCT GCC TAC ATA 3673 

Ala Pro Asp Leu Leu Pro His Lys Pro Leu Pro Ala Ser Ala Tyr lie 
1070 1075 1080 1085 
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GAG GAC GGC CGC TTC GAT CTC TCC ATG CCC CAT GTG CAA GAC CCC TCG 3721 
Glu Asp Gly Arg Phe Asp Leu Ser Met Pro His Val Gin Asp Pro Ser 

1090 1095 1100 

CTT GTC AGG TGG TTC TAC ATT GTT GTG GTA CCC ATT GAC CGT GTG GGC 3769 
Leu Val Arg Trp Phe Tyr He Val Val Val Pro lie Asp Arg Val Gly 

1105 1110 1115 

GGG AGC ATG CTG ACG CCA AGG TGG AGC ACA CCC GAG GAA CTG GAG CTG 3817 
Gly Ser Met Leu Thr Pro Arg Trp Ser Thr Pro Glu Glu Leu Glu Leu 

1120 1125' 1130 

GAC GAG CTT CTA GAA GCC ATC GAG CAA GGC GGA GAG GAG CAG CGG CGG 3865 
Asp Glu Leu Leu Glu Ala lie Glu Gin Gly Gly Glu Glu Gin Arg Arg 

1135 1140 1145 

CGG CGG CGG CAG GCA GAA CGT CTG AAG CCA TAT GTG GCT GCT CAA CTG 3913 
Arg Arg Arg Gin Ala Glu Arg Leu Lys Pro Tyr Val Ala Ala Gin Leu 
1150 1155 1160 1165 

GAT GTG CTC CCG GAG ACC TTT ACC TTG GGG GAC AAG AAG AAC TAC CGG 3961 
Asp Val Leu Pro Glu Thr Phe Thr Leu Gly Asp Lys Lys Asn Tyr Arg 

1170 1175 1180 

GGC TTC TAC AAC CGG CCC CTG TCT CCG GAC TTG AGC TAC CAG TGC TTT 4009 

Gly Phe Tyr Asn Arg Pro Leu Ser Pro~ Asp— Leu Ser Tyr Gin Cys Phe 

1185 1190 1195 

GTG CTT GCC TCC TTG AAG GAA CCC ATG GAC CAG AAG CGC TAT GCC TCC 4057 
. Val Leu Ala Ser Leu Lys Glu Pro Met Asp Gin Lys Arg Tyr Ala Ser 

1200 1205 1210 
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AGC CCC TAC TCG GAT GAG ATC GTG GTC CAG GTG ACA CCA GCC CAG CAG 4105 
Ser Pro Tyr Ser Asp Glii lie Val Val Gin Val Thr Pro Ala Gin Gin 

1215 1220 1225 

CAG GAG GAG CCG GAG ATG CTG TGG GTG ACG GGT CCC GTG CTG GCA GTC 4153 
Gin Glu Glu Pro Glu Met Leu Trp Val Thr Gly Pro Val Leu Ala Val 
1230 1235 1240 1245 

ATC CTC ATC ATC CTC ATT GTC ATC GCC ATC CTC TTG TTC AAA AGG AAA 4201 
lie Leu lie He Leu He Val lie Ala He Leu Leu Phe Lys Arg Lys 

1250 1255 1260 

AGG ACC CAC TCT CCG TCC TCT AAG GAT GAG CAG TCG ATC GGA CTG AAG 4249 
Arg Thr His Ser Pro Ser Ser Lys Asp Glu Gin Ser He Gly Leu Lys 

1265 1270 1275 

GAC TCC TTG CTG CCC CAC TCC TCT GAC CCT GTG GAG ATG CGG AGG CTC 4297 
Asp Ser Leu Leu Ala His Ser Ser Asp Pro Val Glu Met Arg Arg Leu 

1280 1285 1290 

AAC TAC CAG ACC CCA GGT ATG CGA GAC CAC CCA CCC ATC CCC ATC ACC 4345 
Asn Tyr Gin Thr Pro Gly Met Arg Asp His Pro Pro He Pro He Thr 

1295 1300 1305 

GAC CTG GCG GAC AAC ATC GAG CGC CTC AAA GCC AAC GAT GGC CTC AAG 4393 
Asp Leu Ala Asp Asn He Glu Arg Leu Lys Ala Asn Asp Gly Leu Lys 
1310 1315 < 1320 1325 

TTC TCC CAG GAG TAT GAG TCC ATC GAC CCT GGA CAG CAG TTC ACG TGG 4441 
Phe Ser Gin Glu Tyr Glu Ser He Asp Pro Gly Gin Gin Phe Thr Trp 
1330 1335 1340 
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GAG AAT TCA AAC CTG GAG GTG AAC AAG CCC AAG AAC CGC TAT GCG AAT 4489 
Glu Asn Ser Asn Leu Glu Val Asn Lys Pro Lys Asn Arg Tyr Ala Asn 

1345 1350 1355 

GTC ATC GCC TAC GAC CAC TCT CGA GTC ATC CTT ACC TCT ATC GAT GGC 4537 
Val He Ala Tyr Asp His Ser Arg Val lie Leu Thr Ser lie Asp Gly 

1360 1365 1370 

GTC CCC GGG AGT GAC TAC ATC AAT GCC AAC TAC ATC GAT GGC TAC CGC 4585 
Val Pro Gly Ser Asp Tyr lie Asn Ala Asn Tyr lie Asp Gly Tyr Arg 

1375 1380 1385 

AAG CAG AAT GCC TAC ATC GCC ACG CAG GGC CCC CTG CCC GAG ACC ATG 4633 
Lys Gin Asn Ala Tyr He Ala Thr Gin Gly Pro Leu Pro Glu Thr Met 
1390 1395 1400 1405 

GGC GAT TTC TGG AGA ATG GTG TGG GAA CAG CGC ACG GCC ACT GTG GTC 4681 
Gly Asp Phe Trp Arg Met Val Trp Glu Gin Arg Thr Ala Thr Val Val 

1410 1415 1420 

ATG ATG ACA CGG CTG GAG GAG AAG TCC CGG GTA AAA TGT GAT CAG TAC 4729 
Met Met Thr Arg Leu Glu Glu Lys Ser Arg Val Lys Cys Asp Gin Tyr 

1425 1430 1435 

TGG CCA GCC CGT GGC ACC GAG ACC TGT GGC CTT ATT CAG GTG ACC CTG 4777 

Trp-Pro- Ala Arg Gly Thr Glu Thr Cys Gly Leu He Gin Val Thr Leu 

1440 1445 1450 

TTG GAC ACA GTG GAG CTG GCC ACA TAC ACT GTG CGC ACC TTC GCA CTC 4825 
Leu Asp Thr Val Glu Leu Ala Thr Tyr Thr Val Arg Thr Phe Ala Leu 
1455 1460 1465 
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CAC AAG ACT GGC TCC ACT GAG AAG CGT GAG CTG CGT CAG TTT CAG TTC 4873 
His Lys Ser Gly Ser Ser Glu Lys Arg Glu Leu Arg Gin Phe Gin Phe 
14 70 1475 1480 1485 

ATG GCC TGG CCA GAC CAT GGA GTT CCT GAG TAC CCA ACT CCC ATC CTG 4921 
Met Ala Trp Pro Asp His Gly Val Pro Glu Tyr Pro Thr Pro He Leu 

1490 1495 1500 

GCC TTC CTA CGA CGG GTC AAG GCC TGC AAC CCC CTA GAC GCA GGG CCC 4969 
Ala Phe Leu Arg Arg Val Lys Ala Cys Asn Pro Leu Asp Ala Gly Pro 

1505 1510 1515 

ATG GTG GTG CAC TGC AGC GCG GGC GTG GGC CGC ACC GGC TGC TTC ATC 5017 
Met Val Val His Cys Ser Ala Gly Val Gly Arg Thr Gly Cys Phe He 

1520 1525 1530 

GTG ATT GAT GCC ATG TTG GAG CGG ATG AAG CAC GAG AAG ACG GTG GAC 5065 
Val lie Asp Ala Met Leu Glu Arg Met Lys His Glu Lys Thr Val Asp 

1535 1540 1545 

ATC TAT GGC CAC GTG ACC TGC ATG CGA TCA CAG AGG AAC TAC ATG GTG 5113 
He Tyr Gly His Val Thr Cys Met Arg Ser Gin Arg Asn Tyr Met Val 
1550 1555 1560 1565 

CAG ACG GAG GAC CAG TAC GTG TTC ATC CAT GAG GCG CTG CTG GAG GCT 5161 
Gin Thr Glu Asp Gin Tyr Val Phe He His Glu Ala Leu Leu Glu Ala 

1570 1575 1580 

GCC ACG TGC GGC CAC ACA GAG GTG CCT GCC CGC AAC CTG TAT GCC CAC 5209 
Ala Thr Cys Gly His Thr Glu Val Pro Ala Arg Asn Leu Tyr Ala His 
1585 1590 1595 
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ATC CAG AAG CTG GGC CAA GTG CCT CCA GGG GAG AGT GTG ACC GCC ATG 5257 
lie Gin Lys Leu Gly Gin Val Pro Pro Gly Glu Ser Val Thr Ala Met 

1600 1605 1610 

GAG CTC GAG TTC AAG TTG CTG GCC AGC TCC AAG GCC CAC ACG TCC CGC 5305 
Glu Leu Glu Phe Lys Leu Leu Ala Ser Ser Lys Ala His Thr Ser Arg 

1615 1620 1625 

TTC ATC AGC GCC AAC CTG CCC TGC AAC AAG TTC AAG AAC CGG CTG GTG 5353 
Phe He Ser Ala Asn Leu Pro Cys Asn Lys Phe Lys Asn Arg Leu Val 
1630 1635 1640 1645 ' 

AAC ATC ATG CCC TAC GAA TTG ACC CGT GTG TGT CTG CAG CCC ATC CGT 5401 
Asn He Met Pro Tyr Glu Leu Thr Arg Val Cys Leu Gin Pro He Arg 

1650 1655 1660 

CGT GTG GAG GGC TCT GAC TAC ATC AAT GCC AGC TTC CTG GAT GGT TAT 5449 
Gly Val Glu Gly Ser Asp Tyr lie Asn Ala Ser Phe Leu Asp Gly Tyr 

1665 1670 1675 

AGA CAG CAG AAG GCC TAC ATA GCT ACA CAG GGG CCT CTG GCA GAG AGC 5497 
Arg Gin Gin Lys Ala Tyr He Ala Thr Gin Gly Pro Leu Ala Glu Ser 

1680 1685 1690 

ACC GAG GAC TTC TGG CGC ATG CTA TGG GAG CAC AAT TCC ACC ATC ATC 5545 

Thr Glu Asp Phe Trp Arg Met Leu Trp Glu His Asn Ser Thr He lie 

1695 1700 1705 

GTC ATG CTG ACC AAG CTT CGG GAG ATG GGC AGG GAG AAA TGC CAC CAG 5593 
Val Met Leu Thr Lys Leu Arg Glu Met Gly Arg Glu Lys Cys His Gin 
1710 1715 1720 1725 
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TAC TGG CCA GCA GAG CGC TCT GCT CGC TAC CAG TAC TTT GTT GTT GAC 5641 
Tyr Trp Pro Ala Glu Arg Ser Ala Arg Tyr Gin Tyr Phe Val Val Asp 

1730 1735 1740 

CCG ATG GCT GAG TAC AAC ATG CCC CAG TAT ATC CTG CGT GAG TTC AAG 5689 
Pro Met Ala Glu Tyr Asn Met Pro Gin Tyr He Leu Arg Glu Phe Lys 

1745 1750 1755 

GTC ACG GAT GCC CGG GAT GGG CAG TCA AGG ACA ATC CGG CAG TTC CAG 5737 
Val Thr Asp Ala Arg Asp Gly Gin Ser Arg Thr He Arg Gin Phe Gin 

1760 1765 1770 

TTC ACA GAC TGG CCA GAG CAG GGC GTG CCC AAG ACA GGC GAG GGA TTC 5785 
Phe Thr Asp Trp Pro Glu Gin Gly Val Pro Lys Thr Gly Glu Gly Phe 

1775 1780 1785 

ATT GAC TTC ATC GGG CAG GTG CAT AAG ACC AAG GAG CAG TTT GGA CAG 5833 
He Asp Phe He Gly Gin Val His Lys Thr Lys Glu Gin Phe Gly Gin 
179 0 1795 1800 . 1805 

GAT GGG CCT ATC ACG GTG CAC TGC AGT GCT GGC GTG GGC CGC ACC GGG 5881 
Asp Gly Pro He Thr Val His Cys Ser Ala Gly Val Gly Arg Thr Gly 

1810 1815 1820 

GTG TTC ATC ACT CTG AGC ATC GTC CTG GAG CGC ATG CGC TAT GAG GGC 5929 
Val Phe He Thr Leu Ser He Val Leu Glu Arg Met Arg Tyr Glu Gly 

1825 1830 1835 

GTG GTC GAC ATG TTT CAG ACC GTG AAG ACC CTG CGT ACA CAG CGT CCT 5977 
Val Val Asp Met Phe Gin Thr Val Lys Thr Leu Arg Thr Gin Arg Pro 
1840 1845 1850 
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GCC ATG GTG CAG ACA GAG GAC CAG TAT CAG CTG TGC TAC CGT GCG GCC 6025 
Ala Met Val Gin Thr Glu Asp Gin Tyr Gin Leu Cys Tyr Arg Ala Ala 

1855 i860 1865 

CTG GAG TAC CTC GGC AGC TTT GAC CAC TAT GCA ACG TAACTACCGC 6071 
Leu Glu Tyr Leu Gly Ser Phe Asp His Tyr Ala Thr 1881 
1870 1875 1880 

TCCCCTCTCC TCCGCCACCC CCGCCGTGGG GCTCCGGAGG GGACCCAGCT CCTCTGAGCC 6131 
ATACCGACCA TCGTCCAGCC CTCCTACGCA GATGCTGTCA CTGGCAGAGC ACAGCCCACG 6191 
GGGATCACAG CGTTTCAGGA ACGTTGCCAC ACCAATCAGA GAGCCTAGAA CATCCCTGGG ' 625 1 
CAAGTGGATG GCCCAGCAGG CAGGCACTGT GGCCCTTCTG TCCACCAGAC CCACCTGGAG 6311 
CCCGCTTCAA GCTCTCTGTT GCGCTCCCGC ATTTCTCATG CTTCTTCTCA TGGGGTGGGG 6371 
TTGGGGCAAA GCCTCCTTTT TAATACATTA AGTGGGGTAG ACTGAGGGAT TTTAGCCTCT 6431 
TCCCTCTGAT TTTTCCTTTC GCGAATCCGT ATCTGCAGAA TGGGCCACTG TAGGGGTTGG 6491 
GGTTTATTTT GTTTTGTTTT TTTTTTTTTT TTGTATGACT TCTGCTGAAG GACAGAACAT 6551 
TGCCTTCCTC GTGCAGAGCT GGGGCTGCCA GCCTGAGCGG AGGCTCGGCC GTGGGCCGGG 6611 
AGGCAGTGCT GATCCGGCTG CTCCTCCAGC CCTTCAGACG AGATCCTGTT TCAGCTAAAT 6671 
GCAGGGAAAC TCAATGTTTT TTTAAGTTTT GTTTTCCCTT TAAAGCCTTT TTTTAGGCCA 6731 
CATTGACAGT GGTGGGCGGG GAGAAGATAG GGAACACTCA TCCCTGGTCG TCTATCCCAG 6791 
TGTGTGTTTA ACATTCACAG CCCAGAACCA CAGATGTGTC TGGGAGAGCC TGGCAAGGCA 6851 
— TTCCTCATCA-CCATCGTGTT TGCAAAGGTT AAAXCA^~AXTAAAAAACCA CAAAAATAAA 69l"l 
AAACAAAAAA AACAAAAAAC CCAAAAAAAA AAAAAAAAAG AGTCAGCCCT TGGCTTCTGC 6971 
TTCAAACCCT CAAGAGGGGA AGCAACTCCG TGTGCCTGGG GTTCCCGAGG GAGCTGCTGG 7031 
CTGACCTGGG CCCACAGAGC CTGGCTTTGG TCCCCAGCAT TGCAGTATGG TGTGGTGTTT 7091 
GTAGGCTGTG GGGTCTGGCT GTGTGGCCAA GGTGAATAGC ACAGGTTAGG GTGTGTGCCA 7151 
CACCCCATGC ACCTCAGGGC CAAGCGGGGG CGTGGCTGGC CTTTCAGGTC CAGGCCAGTG 7211 
GGCCTGGTAG CACATGTCTG TCCTCAGAGC AGGGGCCAGA TGATTTTCCT CCCTGGTTTG 7271 
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CAGCTGTTTT CAAAGCCCCC GATAATCGCT CTTTTCCACT CCAAGATGCC CTCATAAACC 7331 
AATGTGGCAA GACTACTGGA CTTCTATCAA TGGTACTCTA ATCAGTCCTT ATTATCCCAG 7391 
CTTGCTGAGG GGCAGGGAGA GCGCCTCTTC CTCTGGGCAG CGCTATCTAG ATAGGTAAGT 7451 
GGGGGCGGGG AAGGGTGCAT AGCTGTTTTA GCTGAGGGAC GTGGTGCCGA CGTCCCCAAA 7511 
CCTAGCTAGG CTAAGTCAAG ATCAACATTC CAGGGTTGGT AATGTTGGAT GATGAAACAT 7571 
TCATTTTTAC CTTGTGGATG CTAGTGCTGT AGAGTTCACT GTTGTACACA GTCTGTTTTC 7631 
TATTTGTTAA GAAAAACTAC AGCATCATTG CATAATTCTT GATGGTAATA AATTTGAATA 7691 

770? 

ATCAGATTTC T 



# 



51 

W 3fc <D 



1. LAR(7)^^7t^— M£#LT4#gtt£*rr3l5tft: 3 

6. Sf&S-^-J&SFREM BP-6343T'fe-5^-r K-vfcj; 9 1e£. $ tb-S , 

7. ft 150 kDaC0^*«r^r-t-5U!f*«^«S|ffl^5*fcfi6^fatt^^ 3 

9. SftS-^^FREM BP-6343-C&>5^ ^ U K— ^8lJIS^ s 
-1-0, LAR*=J:t>V^^{iLAR**^^^i^&-C^oT, f»^W$5ffl 



52 

1 2. LAR*5«tU { /*fe»iLAR*3l5^ : f : ©®i4Sr^l:i"Sfc«)<Z)^fe-C > *> 

14. LAR^it^/*/c(iLARS3l5^^^^M-r5/ci60^?£T*feoT, 
l 5. RfiteMXIi{c*3i/>T, Hfffe^^^$-ti:fcm^(-J:5T7^ 

1 5 (Dmmm i 4 mzm(Djj& 0 

1 6. LAR^cfct^/*/cfiLAR6^^^m^rt(-^Nt5#ffi^tIS-r5 

2 0 SXa^-atf^&o 



53 



10 I«£{b:fcJ:i^^ 



30 



ZfUy h : 

A) a pTyr 

B) a IR 

C) a LAR 



IR WT 



W tf£ fc& 

— 1 1 — ir~ 



D) a IR 



■ ir em 

-85kDa $ y/^t>V. 



ir em 



LARE- ^ 



ir em 



I 



b7>X7i^->a>: IRWT 



y K '■ cx pTyr 




^50 



h7>^7i^->3>: LAR C/S 

1 

IRWT 1R MT 

I II 

108-*- I 




85 kDa ^ 



yp y M apTyr 



S56 0 



r 



0 



/ 



^ A. 



/ 



32.5 

25 
16.5 



i. 



^80 



112 



86 



a 



LAR 



a LAR 




LAR 



ir &m 



yn 7 h: YU1 fccfctf 

a LAR E- +yz/=L-v h 



LAR _ 




a pTyr 



^90 




THIS PAqe BLANK 



("8PT0I 



